It has been calculated that monogenic genes for Xlinked mental retardation (XLMR) account for <10% of male MR [1] . XLMR can be classified as syndromic, referring to conditions with distinct neurological, physical or biochemical abnormalities, or nonsyndromic (unspecified or nonspecific). More than 20 genes are known to be associated with syndromic XLMR [2] and 13 genes have so far been identified with nonsyndromic XLMR [3] . The most common XLMR condition, fragile X syndrome (FRAXA) due to mutation in the FMR1 gene, occurs in approximately 1 in 6000 males in various populations, or in 2-2.5% in cohorts of MR males [4] .
Although the search for genes has been very active in recent years, mutations in a "major" causative gene underlying a larger proportion of unexplained XLMR remain to be identified. Recently, the identification of mutations in the Aristaless related homeobox gene (ARX) in syndromic as well as non syndromic conditions [5, 6] appeared to be very broad [7] . A review of 11 original ARX genotype-phenotype studies reported in the literature since 2002 revealed 31 different mutations (P. Strømme, personal communication). The commonest mutation, 431-454dup(24 bp) in exon 2 (hereafter called the 24 bp mutation), accounted for 14 families and three sporadic cases.
Information concerning the frequency of ARX mutations in the general population is almost non-existent. In search for ARX mutations Grønskov et al. [8] examined 682 FMR1 negative MR Danish males and found only one case, a sporadic 24 bp mutation, giving a prevalence of 0.15% (95% confidence limit 0-0.45%; 95% confidence limit for prevalence was based on the Poisson distribution.) in male MR for this mutation. Partington et al. [9] screened for ARX mutations among 118 XLMR families, all fragile X negative, and found six families (5%; 95% confidence limit 1-9%).
In the light of the discovery of the ARX gene, reanalysis of data from a population-based study can provide information on the frequency of ARX mutations and other XLMR genes in male MR. In a cross sectional study comprising 30,037 Norwegian children (15,495 males and 14,542 females) born between 1980 and 1985 all children with MR, defined as IQ 70 after psychometric assessments (n = 185), were identi-fied [10] . Of these 178 (104 males and 74 females) were available for etiological work up. A three-generation pedigree aiming to reveal X-linked inheritance was completed in 168 participants (94%), while 151 (84%) were tested for the fragile X syndrome. Those who were not tested had other recognizable diagnoses. Six monogenic X-linked conditions were identified: two with FRAXA and one each with FRAXE, Menkes disease, X-linked MR gyneocomastia-obesity syndrome (OMIM 309585) and X-linked infantile spasms (ISSX; OMIM 308350) [11] . The study also included three pairs of brothers, one with possible autosomal or Xlinked recessive inheritance and two labeled familial MR. The ISSX patient was the proband in a XLMR family mapped to Xp11.4-Xp22.11 [12] and was subsequently shown to have the 24 bp mutation in the ARX gene [5] . Although there were five other affected males with variable neurological phenotypes, the proband was the only person in this family to comply with the age and demographic criteria to be included for the study.
The prevalence of the 24 bp mutation in the ARX gene in this cohort study of the general population was ∼1% (95% confidence limit 0-3%). The prevalence of FRAXA in male MR from the same cohort was 2% (95% confidence limit 0-5%), within the expected range. The prevalence of XLMR genes accounted for approximately 6% (95% confidence limit 2-10%) of male MR, also within the expected range. As there were 30 more males than females, X-linked genes accounted for 20% (95% confidence limit 6-34%) of the male excess, and thus ARX mutation accounted for 3% (95% confidence limit 0-9%) of the male excess. The representativity of the figures in this study is crude as the prevalence of low frequency conditions have broad confidence limits and are difficult to compare. However, the occurrence of other low frequency syndromes such as Angelman, Prader Willi and Rett syndrome were also within expected range [11] .
In conclusion, as a crude estimate derived from this study, the prevalence of the 24 bp ARX mutation in male MR is 1%, or less, and is perhaps one third to half as common as the fragile X syndrome.
